The Allen-Cahn equation on the plane has a 6-end solution U with regular triangle symmetry. The angle between consecutive nodal lines of U is 3 π . We prove in this paper that U is nondegenerated in the class of functions possessing regular triangle symmetry. As an application, we show the existence of a family of solutions close to U .
Introduction
We are interested in the following Allen-Cahn equation ( ) ( ) ( ) ( ) 3 2 , , , There have been a lot of work on this equation during the last two decays (see for example [1] - [5] and the references there in). An important class of solutions to (1.1) is the multiple-end solutions. By definition, a solution u to (1.1) is called a multiple-end solution, if outside a large ball, the nodal curves of u are asymptotic to finitely many half straight lines. One knows that these solutions have finite Morse index, and one also expects that any solution with finite Morse index should be a multiple-end solution. The most simple example of a multiple-end solution is ( ) 
We could also assume
In the special case 2 k = , the solution 2 U is called saddle solution. It turns out that 2 U is not isolated in the set of 4-end solutions. Actually, there is a family of 4-end solutions to (1.1) containing 2 U and the solutions u ε whose nodal lines are two almost parallel curves which are close to the solutions of the Toda system, see [7] [8] . In [9] , it is shown that for each k , there is a family of 2k-end solutions whose nodal lines are close to suitable solutions of the classical Toda system. Intuitively, these solutions are in some sense on the boundary of the moduli space of 2k-end solutions and it is natural to expect that they are on the same connected component as k U . In particular, one expects that around k U , there should be a family of 2k-end solutions to (1.1). While this is true for 2 k = , in this paper, we will focus our attention on the solution 3 U . To state our result in a precise way, let us introduce some notations. We will use U to denote 3 U . Let L be the linearized operator around U :
Our main theorem is the following nondegeneracy result:
Suppose furthermore that in the polar coordinate ( )
With the help of this theorem and the moduli space theory developed in [10] , we have the following Corollary 1.1 There is a family of 6-end solutions
ε → and in the polar coordinate,
Proof of Theorem 1.1
To prove our main theorem, we will use the ideas developed in [11] . Assume to the contrary that φ is not identically zero. As a first step, we show that φ has the same symmetry as the function Proof. The crucial observation is that since
Note that the Laplacian operator is taken with respect to the ( ) , x y variable and in the Equation (2.1) the function is expressed in the polar coordinate.
Consider the function ( ) 
Following similar arguments as that of Lemma 2.1 in [11] , with slight modification (one should take care of the fact that the right hand side of (2.4) = be the nodal set of φ . We proceed to show that N is bounded.
Lemma 2.2 There exists a constant
Proof. We first show that for each connected component M of N , there exists a constant M C such that M is contained in the ball of radius M C :
We argue by contradiction and assume that M is unbounded. Case 1. Hence each connected component M is contained in a ball. To prove the assertion of this lemma, it will be suffice to show that there are only finite many connected components. We will assume to the contrary that there are infinite many of them. 
